Abstract. There is very good agreement between the observed decrease in amplitudes of longitudinal waves diffracted at the boundary of the earth's core and corresponding theoretical results. Especially, no rapid decrease of amplitudes at the beginning of the shadow zone is to be expected. Theory and observations show that the amplitudes of diffracted short-period P waves decrease faster with distance in the shadow zone than those of longer waves. At epicentral distances of over 110 ø short-period diffracted P waves emerge gradually and their beginning can rarely be ascertained. Corresponding long-period waves arrive within the limits of error at the time calculated on the assumption of a straight-line travel-time curve.
] main objection to the hypothesis that the P and S waves observed beyond epicentral distances of about 103 ø are diffracted at the core boundary is that P 'does not seem to fall off suddenly at this or a neighboring distance, nor does its appearance undergo a sudden change.' Moreover, she reported that during her investigation of records of a Chilean earthquake 'serious doubt arose respecting the existence of a shadow having a sharp edge.' She investigated data for many shocks and concluded [Lehmann, 1953, p . 302]: 'The fact that there are rarely short-period waves in P at great distances may be in favor of the assumption that it is diffracted, but it cannot be taken to prove it. Actually, there is no need for such an assumption if there is no clearly defined shadow, and the result of the present investigation is that there is not.' On the other hand, Lehmann [1958 Lehmann [ , 1959 pointed out that at distances up to 108 ø short-period P waves have been recorded just as well as longperiod waves. In addition, she pointed out that the conditions for the transmission of P and S waves in the portion of the mantle immediately above the core differ, since beyond the critical distance of about 105 ø the amplitudes of S are frequently considerable.
From the preceding results it appears that the explanation of the P and S waves observed beyond about 103 ø as diffracted waves depends on answers to the questions of how amplitudes of such waves decrease theoretically in the shadow zone and whether we have to expect a 'sharp edge' of the shadow zone.
Theory and model experiments concerning waves diffracted at the core boundary. Waves diffracted at the boundary of a cylinder were investigated by Friedlander [1954] . He found that. a diffracted plane unit pulse should fiat- Figure 3a , Table 2 riods Table 3 shows good agreement. Within the limits of the periods T used, all data in Table 3 can be represented fairly well by • = 1.7 -0.6 log T. This would indicate that the equation for the decrease in amplitudes of P in the shadow zone contains a factor of roughly 
